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II. General Weather, Currents And Tides 

The majority of the information presented here is derived from the U.S. Coast Pilot, 
Pacific Coast, published by NOAA and available from the following website: 
http://nauticalcharts.noaa.gov/nsd/cpdownload.htm. The Coast Pilot information is 
augmented with observations from local sources. 

Ships traveling into the Bay encounter diverse weather, currents, tides and bottom depths. 
Because of the often varied and changing set of harbor conditions, mariners must be 
observant about current conditions to navigate safely.  

Weather  

Winds 

Bay area weather is seasonably variable with three discernible seasons affecting the 
marine environment.  

Winter. Winter winds from November to February shift frequently and have a wide 
range of speeds dependent on the procession of offshore high and low pressure systems. 
Calms occur 15 to 40 percent of the time inside the Bay and 10 to 12 percent outside. 
Extreme wind conditions of 50 knots gusting to 75 knots have occurred during the winter. 
The strongest winds tend to come from the Southeast to Southwest ahead of a cold front. 

Spring. Spring tends to be the windiest season with average speeds in the Bay of 6-12 
knots, with wind speeds of 17-28 knot winds up to 40 percent of the time. Wind direction 
stabilizes as the Pacific High Pressure System becomes the dominant weather influence. 
Northwesterly winds are generated and reinforced by the sea breeze. Inside the Bay, 
winds are channeled and vary from Northwest to Southwest. 

Summer. Summer winds are the most constant and predictable. The winds outside the 
Golden Gate are normally from Northwest to North and are generated by the strong 
Pacific High Pressure System. This condition lasts through October until the system 
weakens and the winter cycle starts again. Winds inside the Bay are local depending on 
the land contours acting on the onshore flow. One of the few occurrences that will alter 
this pattern is when a high pressure system settles over Washington and Oregon. When 
this happens a Northeast flow develops, bringing warm dry air. This clears away the 
summer fog. 
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Safety Considerations in Adverse Wind Conditions. Adverse wind conditions may 
cause ships at anchor to change position and drag anchor away from the intended 
mooring position. Winds in San Pablo Bay may be particularly strong and must be taken 
into consideration. Significant discrepancies exist in the reported winds noted in the 
Coast Pilot and observations made by local professional mariners and recreational 
boaters. A possible cause for this is the location of reporting sites on land, where 
deflection and channeling of wind results in data that differ from conditions on the water. 

Fog  

Fog is a common occurrence in the Bay Area, particularly around the Golden Gate. It is 
most frequent during the summer, occasional during fall and winter, and infrequent 
during spring. Although daily and seasonal fog cycles are predictable, long term 
fluctuations are not. Fog patterns can differ within the Bay region on the same day 
because of the unique geography of the Bay, which consists of two mountain ranges, the 
large expanse of bays and a major river system. Depending on the location, an area may 
experience high, dense or relatively little fog. The following is a brief summary of 
conditions in the Bay. For a detailed description, refer to the Coast Pilot (Weather 
Conditions, San Francisco Bay). 

Summer. Summer fog is dependent on several routine conditions. The Pacific High 
becomes well established off the coast and maintains a constant Northwest wind. It also 
drives the cold California Current south and causes an upwelling of cold water along the 
coast. Air closest to the surface becomes chilled so that the temperature increases with 
altitude. This process forms an inversion layer at 500-1,500 feet, where the air is warmer 
at this level than the air below it. Moist, warm ocean air moving toward the coast is 
cooled first by the California Current, then more by cold coastal water. Condensation 
occurs and fog will form to the height of the inversion layer. This happens often enough 
to form a semi-permanent fog bank off the Golden Gate during the summer.  

Under normal summer conditions a daily cycle is evident. A sheet of fog forms off the 
Golden Gate headlands during the morning and becomes more extensive as the day 
passes. As the temperature in the inland valleys rises, a local low pressure creates a 
steady onshore wind. By late afternoon, the fog begins to move through the Golden Gate 
at a speed of about 14 knots on the afternoon sea breeze. Once inside the Bay it is carried 
by local winds. In general, the northern part of the Bay is the last to be enveloped and the 
first to clear in the morning. There are times when the flow is strong enough to carry the 
sea fog as far east as Sacramento and Stockton. If this continues for a number of days, 
cooler ocean air replaces the warm valley air and causes the sea breeze mechanism to 
break down. Winds then diminish and the Bay Area clears for a few days; the valley then 
slowly reheats and the cycle begins anew. 
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Winter. Winter fogs are usually radiation fog or “tule” fog. With the clear skies and light 
winds of winter, land temperature drops rapidly at night. In low, damp places such as the 
Delta and Central Valley (where tules and marsh plants grow), this process creates a 
shallow radiation fog (moist sea air reacting to cold land mass), which can be very dense. 
In contrast to the summer fog that moves from sea to land at about 14 knots, the winter 
tule fogs move slowly seaward at about one knot. 

Safety Considerations in Adverse Weather Conditions. Reduced visibility during 
periods of fog requires that mariners observe caution. During reduced visibility, vessels 
may remain docked, reduce speed if underway or anchor in or near a channel to await 
improved conditions. Extra vigilance must be used in reduced visibility, particularly in or 
near navigation channels. Vessels within the Bay at a dock or at a safe anchorage should 
not commence movement if visibility is less than .5 nautical miles throughout the 
intended route, unless the operator’s assessment of all variables is that the vessel can 
proceed safely. The operator’s local knowledge should include an understanding of 
historic weather patterns during that time of year, current weather reports and checking 
with reporting stations along the route. This guideline acknowledges that the Bay region 
is a series of bays and rivers, in-Bay distances are long and that there is not a single Bay 
region climate, but a series of many microclimates with variable fog. The Captain of the 
Port has the authority to prohibit movement of vessels within all or portions of the Bay 
during adverse weather conditions. 

Because of the large size of the Bay (500 square miles), the longer distances traveled to 
the various ports, and the diverse weather conditions encountered in the Bay, mariners 
are dependent on accurate weather forecasting for vessel movements. The National 
Weather Service broadcasts marine weather information on VHF WX 1,2,3, and 4. 

Currents And Tides 

Currents 

The currents at the entrance to San Francisco Bay are variable and can attain considerable 
velocity. Immediately outside the Golden Gate bar is a slight current to the North and 
West known as the Coast Eddy Current. The currents that have the greatest effect on 
navigation in the Bay and out through the Golden Gate are tidal in nature. 

Golden Gate Flood Current. In the Golden Gate the flood or incoming current sets 
(direction of flow) straight in with a slight tendency to the northern shores and with 
heavy turbulence at both Lime Point and Fort Point when the flood is strong. This causes 
an eddy or circular current between Point Lobos and Fort Point. 
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Golden Gate Ebb Current. The ebb or outgoing current has been known to reach more 
than 6.5 knots between Lime and Fort Points. It sets from inside the northern part of the 
Bay toward Fort Point. As with the flood, it causes an eddy between Point Lobos and Fort 
Point, and a heavy rip and turbulence reach a quarter of a mile south of Point Bonita. 

Golden Gate Current Maximums. In the Golden Gate the maximum flood current 
occurs about an hour-and-a-half before high water, with the maximum ebb occurring 
about an hour-and-a-half before low water. The average maximums are 3 knots for the 
flood and 3.5 kts for the ebb. 

Inner Bay Currents. Inside the Golden Gate the flood sets to the Northeast and causes 
swirls and eddies. This is most pronounced between the Golden Gate, Angel Island and 
Alcatraz Island. The current sets through Raccoon Strait (north of Angel Island), taking 
the most direct path to the upper Bay and the Delta area. The ebb current inside the 
Golden Gate is felt on the south shore first. The duration of the ebb is somewhat longer 
than the flood due to the addition of runoff from the Sacramento and San Joaquin Rivers. 

Tides 

Tides in the San Francisco Bay Area are semi-diurnal in that there are usually two cycles 
of high and low tides daily, but with inequality of the heights of the two. Occasionally the 
tidal cycle will become diurnal (only one cycle of tide in a day). As a result, depths in the 
Bay are based on “mean lower low water” (MLLW), or the average height of the lower of 
the two daily low tides. The mean range of the tide at the Golden Gate is 4.1 feet, with a 
diurnal range of 5.8 feet. During the periodic maximum tidal variations the range may 
reach as much as 9 feet and have lowest low waters 2.4 feet below mean lower low water 
datum. 

Safety Considerations Associated with Current and Tide Conditions. In late 1991, 
the National Oceanic and Atmospheric Administration (NOAA) stopped publishing the 
local tidal current charts due to significant errors in predictions that exceeded NOAA 
standards. Because safe navigation is highly dependent upon accurate tidal and current 
information, the Physical Oceanographic Real Time System (P.O.R.T.S.) was installed to 
give near-real time tide and current data updated every six minutes. P.O.R.T.S. is 
managed by the Marine Exchange of the San Francisco Bay Region (SFMX) with 
technical assistance from NOAA/NOS. Consistent funding is still to be identified for long 
term operation of the system in the Bay. 

P.O.R.T.S continues to be of great benefit to recreational boaters, commercial shippers, 
vessel masters and pilots in providing accurate knowledge of winds, currents and other 
environmental parameters used by the San Francisco maritime community. 
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Data from the sensors is collected and subject to automatic preliminary quality-control at 
the Data Acquisition System (DAS) located at the SFMX. The data is quality-tested in 
much greater detail on a 24-hour/7-day per week basis under a program called the 
Continuous Operating Real Time Monitoring System or CORMS. CORMS employs 
knowledgeable oceanographers at NOAA’s National Ocean Service headquarters in 
Silver Spring, Maryland, who monitor the data quality and sensor performance using data 
quality control tests and remote sensor and DAS diagnostics. 

Management of P.O.R.T.S., including administration, field maintenance and repair and 
the DAS, was handed over to the SFMX, located at Lower Fort Mason Center in San 
Francisco. The P.O.RT.S. Advisory Workgroup is studying various funding options in 
order to continue operating the system, and has made a recommendation to request 
general State funding.  

Access to P.O.R.T.S. information may be obtained by logging onto the SFMX website at 
http://www.sfmx.org or by contacting the automated voice response number: (866) 727-
6787. 

http://www.sfmx.org/



